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A DRIVE UNIT, AND A POWERED VEHICLE 

The present Invention relates in a first aspect to a drive unit. 

In a second aspect the present Invention relates to a powered vehicle. 

5 

Description of related art 

The theatre has automated much of the equipment used for the movement 
of scenery and lighting. Most of stage activity involves simply moving scenery 
about the stage. Automated systems for doing this have been limited by poor radio 
10 communication, lack of accuracy and navigation, high noise and high costs. 

The document US Patent No. 5.823.884 discloses a powered stage 
wagon comprising a chassis to which there is mounted a plurality of rolling support 
means, each of which is located at a respective comer of the chassis. The power- 
ed stage wagon also comprises a first and a second drive means, both mounted 
15 on the chassis in engagement with the surface over which the stage wagon is to 
move and are mutually spaced. The two drive means both comprise a wheel which 
is mounted for rotation about a drive shaft. At the end of the drive shaft remote 
from the wheel there is provided both a gear-box and a motor, so the motor drives 
the drive shaft via the gear-box so as to cause a rotation of the wheel. The entire 
20 assembly comprising the wheel, the drive shaft, the gear-box and the motor is 
mounted on a circular support member which is itself mounted for rotation about 
an axis perpendicular to the drive shaft. By actuating a second motor It Is possible 
to cause the rotation of the circular support member and thereby alter the relative 
orientation of the wheel with respect to the surface over which the stage wagon is 
25 to move. By actuating the first motor it is possible to control the speed with which 
the stage wagon moves in the direction determined by the second motor. 

One main disadvantage with the stage wagon according to the document 
US-5,823,884 is that it causes damage to the floor surface caused by slippage, 
due to rotation of the drive wheel at slow speeds or at standstill. One way of trying 
30 to eliminate this problem Is the use of special floor materials or require the wagon 
to move In order to rotate the wheel, limiting the types of movement the wagon can 
make. Another way of trying to eliminate this problem is to separate the functions 
of locomotion and steering, limiting the types of movement the wagon can make. 
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However, these solutions result in other problems as is clear from the statements 
made above. 

Summary of the Invention 
5 It is an object of the present invention to solve the above mentioned 

problems. 

According to the present invention there is provided in a first aspect a 
drive unit comprising a rolling means intended to be in fnctional engagement with 
a surface over which said drive unit is intended to move. The drive unit also com- 
10 prises a first driving means and a second driving means, co-operatively operable 
to provide both propulsion and steering of said drive unit while eliminating slippage 
between said rolling means and said surface. The first drive means is arranged on 
a rotatable support means rotatable about a center axis and operable to rotate 
said rolling means about a rolling axis, wherein said rolling means is displaced a 
15 predetermined distance from said center axis. The second driving means is oper- 
able to rotate said support means about said center axis. This drive unit eliminates 
the slippage between the rolling means and said surface. This is achieved without 
the use of any special floor materials or without limiting the types of movement the 
drive unit can make. 
20 Another advantage with this drive unit is that it is scalable, i.e. it is 

adaptable to be used in small, lightweight vehicles or for vehicles carrying 
extremely heavy loads. 

A further advantage in this context is achieved if said roiling axis is 
perpendicular to said center axis. 
2s Furthermore, it is an advantage in this context if said support means on its 

circumference is provided with a sprocket means driven by said second driving 
means by way of a transmission means. 

A further advantage in this context if said transmission means is a chain 
which is engaged with said sprocket means and a toothed wheel driven by said 
30 second driving means. 

Furthermore, it is an advantage in this context if said drive unit also 
comprises a tension wheel which is engaged with said chain. 
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A further advantage in this context is achieved if said transmission means 
is a toothed wheel driven by said second driving means, wherein said toothed 
wheel is engaged with said sprocket means. 

Furthemiore. it is an advantage in this context If said drive unit also 
5 comprises a planetary gear-box mounted on said first driving means, and in 
connection with said rolling means. 

A further advantage in this context is achieved if said rotatable support 
means Is supported by a ball bearing means. 

Furthennore, it is an advantage in this context if said first and second 
10 driving means, each is a servomotor. 

A further advantage in this context is achieved if said rolling means is a 

wheel. 

Furthemiore. it is an advantage in this context if said support means is a 
round plate. 

15 A further advantage in this context is achieved if said drive unit also 

comprises a rotation limlter arranged in the vicinity of said rotatable support 
means. 

Furthennore, it is an advantage in this context if said drive unit also 
comprises a sensor means ananged in the vicinity of said rotatable support 
20 means, which sensor means is operable to detect the position of said rotatable 
support means. 

Another object of the invention is to provide a powered vehicle comprising 
a chassis, at least three rolling means mounted on said chassis for engagement 
with a surface over which said vehicle is to move. At least two of said rolling 

25 means is a drive unit according to the present invention. This vehicle eliminates 
the slippage between said rolling means and said surface. This is achieved with- 
out the use of any special floor materials or without limiting the types of movement 
the vehicle can make. 

Another advantage is that this powered vehicle is scalable that is, it is 

30 adaptable to be a small, lightweight vehicle or a vehicle for carrying extremely 
heavy loads. 

Another advantage is that the vehicle comprises reusable components, 
which e.g. means that the drive unit easily can be moved from one vehicle to 
another. 
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A further advantage in this context is achieved if said powered 

vehicle comprises four rolling means, each situated at a comer of said chassis, 

and in that two of said four rolling means are drive units, each anranged at two 

diagonally arranged comers of said powered vehicle. 
5 Furthemiore, it is an advantage in the context if said powered vehicle also 

comprises a wireless communication means for receiving control signals from a 

remote computer system to control said drive units. 

It should be emphasized that the temn "comprise/comprising" when used in 

this specification is taken to specify the presence of stated features, steps or com- 
10 ponents but does not preclude the presence of one or more other features. 

integers, steps, components or groups thereof. 



Brief description of the drawings 

Embodiments of the invention will now be described with a reference to 
15 the accompanying drawings, in which: 

Fig. 1 shows a side view from above of a drive unit according to the 
present invention: 

Fig. 2 shows a side view, partly in cross section, of a drive unit according 
to fig. 1. mounted on a vehicle; and 
20 Fig. 3 shows a schematic diagram of a powered vehicle according to the 

present invention. 

Detailed description of embodiments 

Fig. 1 shows a side view from above of a drive unit 10 according to the 

25 present invention. The drive unit 1 0 comprises a rolling means 12 intended to be in 
frictional engagement with a surface (see fig. 2) over which said drive unit 10 is 
intended to move. Preferably, said rolling means 12 is a wheel 12. The driving unit 
10 also comprises a first driving means 14. and a second driving means 16. co- 
-operatively operable to provide both propulsion and steering of said drive unit 10. 

30 The first driving means 14 is arranged on a rotatable support means 18 rotatable 
about a center axis. c.a. The first driving means 14 is operable to rotate said rolling 
means 12 about a rolling axis (see fig. 2). The rolling axis is perpendicular to said 
center axis. c.a. As is apparent from fig. 1 . the loHing means 12 is displaced a pre- 
detennined distance from the center axis. c.a. The second dri>nng means 16 is 
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operable to rotate the support means 18 about said center axis, c.a. In one prefer- 
red embodiment of the drive unit 10. which is disclosed in fig. 1. the first and 
second driving means 14, 16. each is a servomotor 14, 16. The drive un'it 10 also 
comprises a sprocket means 20 provided on the circumference of the support 
5 means 18. The sprocket means 20 is driven by the second driving means 16 by 
way of a transmission means. In the embodiment disclosed in fig. 1 . the trans- 
mission means is a chain 22 which is engaged with said sprocket means 20 and a 
toothed wheel 24 driven by said second driving means 16. The drive unit 10 dis- 
closed in fig. 1 also comprises a tension wheel 26 which can be in engagement 
10 with the chain 22. The tension wheel 26 can be moved along a groove 28 so as to 
after the tension on the chain 22. The drive unit 10 also comprises an inductive 
sensor 30 arranged in a sensor holder 32 to detect the position of the sprocket 
means 20. i.e. the orientation of the wheel 12. The drive unit 10 also comprises a 
rotation limiter 34 arranged in the vicinity of the sprocket means 20. 
15 The rotation limiter 34 sets a mechanical limit to the rotation of the drive 

unit 10. The drive unit 10 can also be operated manually, in which case some 
cables are needed for each drive unit 10. The rotation limiter 34 prevents the 
cables needed for the drive unit 10 from being damaged under manual operation.. 
In figure 1 there is also disclosed a stop bar and transmitting sensor 27 which 
20 functions in combination with the inductive sensor 30. 

Preferably, the drive unit 10 also comprises a planetary gear-box (not 
disclosed) mounted on the first driving means 14. and in connection with the wheel 
12. The rotatable support means 18 is supported by a ball bearing means (not 
disclosed). The support means 18 is preferably a plate 18. 
25 In fig. 2 there is disclosed a side view, partly in cross section, of a drive 

unit 10 according to fig. 1 . mounted on a vehicle (see fig. 3). The same elements 
disclosed both In fig. 1 and 2 are designated with the same reference signs. The 
only parts of the vehicle (see fig. 3), which partly is disclosed in fig. 2. is the 
vehicle frame 40 and the top plate 42 of the vehicle. In fig. 2 there is also disclosed 
30 the surtece 44 over which said drive unit 10 is intended to move. In fig. 2 there is 
also disctosed another advantage with the drive unit 10. I.e. the relative placement 
of the servomotors 14. 16 allows the drive unit 10 to be of a low height - limited 
only by the diameter of the first servomotor 14 plus suitable clearances. 
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This imply another advantage with the present invention, i.e. the 
combination of low height and servomotors with high power give rise to both low 
height and high loading capadty. 

The drive unit 10 uses two motors 14. 16 that, in combination, provide pro- 
s pulsion and steerage. The first motor 14 is mounted on a plate 18 supported by a 
ball bearing means. The plate 18 and the first motor 14 can therefore rotate with 
respect to the drive unit 10, or a vehicle (see fig. 3). A planetary gear-box is 
mounted on the first motor 14 and a wheel 12 on the gear-box, in such a way that 
the wheel is offeet to and at a right angle to the plates' 18 center of rotation, c.a. 
10 A second motor 16 is placed on the fixed portion of the drive unit 10 and 

can control the position of the rotating plate 1 8 by means of the chains 22. The 
motion of the two motors can be controlled by a data system (see fig. 3) such that 
rotation of a part of the drive unit 10 and movement of the wheel 12 in combination 
provides propulsion at any angel to the drive unit 10, or a vehicle. 
IS The resulting drive unit 10 has a number of advantages. It can be used for 

steering without excess sliding against and resulting damage to the underlying 
floor surface 44. It can be rotated while the vehicle is at standstill, allowing the first 
movement of the vehicle to be in any direction. Preferably, the wheel is offset to 
the center of rotation by 100 mm. 
20 The offset of the wheel 1 2 will be related to the size of the drive unit 1 0 

and the diameter of the wheel 12. The drive unit 10 disclosed in figure 1 and 2 has 
a wheel diameter of 180 mm, and the offset is 100mm. 

Another advantage with the drive unit 10 is that the wheel 12 can be 
placed close to the corner of a vehicle, to allow for a large wheelbase and there- 
25 fore higher stability and accuracy. 

Another advantage is that the drive system is scalable, that is, it is adapt- 
able to be used in small, lightweight vehicles or for vehicles carrying extremely 
heavy loads. 

In fig. 3 there is disclosed a schematic diagram of a powered vehicle 50 
30 according to the present invention. This vehicle 50 comprises two drive units 10, of 
the same kind disclosed in fig. 1 , and two passive rolling means 52. The two drive 
units 10 are arranged in two diagonally arranged comers of the vehicle and the 
two passive rolling means 52 are arrange in the two other comers of the vehicle. 
The vehicle 50 is e.g. powered by a battery pack 54. The vehtele 50 also com- 
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prises a wireless communication means 56 for communicating with a remote com- 
puter system 58 to control said drive unit 10. i.e. the movement and steering of the 
vehicle 50. The vehicle 50 also comprises a laser navigation unit 60, e.g. a laser 
scanner which makes use of several reflectors mounted along the perimeter of 
e.g. the stage area. The vehicle 50 also comprises a central processing unit 62 
which is connected to the laser navigation unit 60, the wireless communication 
means 56. the battery pack 54 and a number of sen/o amplifiers 64 which in turn 
are connected to the drive units 10. 

Another examples of the transmission means 22 can be a toothed gear or 

a belt drive. It is also possible to make use of a planetary gear, an eccentric gear 

or a spur gear in the dive unit 10. 

It is to be noted that the invention does not only relate to a stage wagon. 

but to a powered vehicle which can be used in many different applications, such 

as robotics and in material handling. 

The invention is not limited to the embodiments described in the foregoing. 

It will be obvious that many different modifications are possible within the scope of 

the following claims. 
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CLAIMS 

1 . A drive unit comprising a rolling means intended to be in frictional engage- 
ment with a surface over which said drive unit is intended to move, a first driving 

5 means and a second driving means, co-operatively operable to provide both pro- 
pulsion and steering of said drive unit while eliminating slippage between said roll- 
ing means and said surface, characterized in that said first driving means is ar- 
ranged on a rotatable support means rotatable about a center axis and is operable 
to rotate said rolling means about a rolling axis, wherein said rolling means is dis- 

10 placed a predetermined distance from said center axis, wherein said second driv- 
ing means is operable to rotate said support means about said center axis. 

2. A drive unit according to Claim 1 . characterized in that said rolling axis 
is perpendicular to said center axis. 

IS 

3. A drive unit according to anyone of Claims 1-2, characterized in that 
said support means on its circumference is provided with a sprocket means driven 
by said second driving means by way of a transmission means. 

20 A. A drive unit according to Claim 3, characterized in that said transmission 
means is a chain which is engaged with said sprocket means and a toothed wheel 
driven by said second driving means. 

5. A drive unit according to Claim 4, characterized in that said drive unit 
25 also comprises a tension wheel which is engaged with said chain. 

6. A drive unit according to Claim 3, characterized in that said transmission 
means is a toothed wheel driven by said second driving means, wherein said 
toothed wheel is engaged with said sprocket means. 



30 



7. A drive unit according to anyone of Claims 1-6, characterized in that 
said drive unit also comprises a planetary gear-box mounted on said first driving 
means, and in connection with said rolling means. 
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8. A drive untt according to anyone of Clainr»s 1-7. characterized in that 
said rotatable support means is supported by a ball bearing means. 

9. A drive unit according to anyone of Claims 1-8. characterized in that 
5 said first and second driving means, each is a servomotor. 

10. A drive unit according to anyone of Claims 1-9, characterized in that 
said rolling means is a wheel. 

10 11. A drive unit according to anyone of Claims 1-1 0, characterized in that 
said support means is a round plate. 

12. A drive unit according to anyone of Claims 1-11, characterized in that 
said drive unit also comprises a rotation limiter an^nged in the vicinity of said 

15 rotatable support means. 

13. A drive unit according to anyone of Claims 1-12, characterized in that 
said drive unit also comprises a sensor means an-anged in the vicinity of said 
rotatable support means, which sensor rfieans is operable to detect the position of 

20 said rotatable support means. 

14. A powered vehicle comprising a chassis, at least three rolling means 
mounted on said chassis for engagement with a surface over which said vehicle is 
to move, characterized in that at least two of said rolling means each is a drive 

25 unit according to anyone of Claims 1-13. 

15. A powered vehicle according to Claim 14. characterized in that said 
powered vehicle comprises four rolling means, each situated at a comer of said 
chassis, and in that two of said four rolling means are drive units, each an^anged at 

30 two diagonally arranged corners of said powered vehicle. 



16. A powered vehicle according to Claim 14 or Claim 1 5, characterized in 
that said powered vehicle also comprises a wireless communication means for re- 
ceiving control signals from a remote computer system to control said drive units. 
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